The results of an audit of the admission of epilepsy sufferers in a UK District General Hospital are presented. The results strongly suggest that most admissions were due to potentially mutable problems including poor compliance with medication rather than to difficult epilepsy per se. It is suggested that consistent support of these patients, for example by an epilepsy nurse specialist, would have perhaps prevented many of these admissions. Care of these patients in hospital failed to achieve standards set by various guidelines for epilepsy management.
Introduction
Epilepsy accounts for a significant amount of neurological disease in the UK with a prevalence of between 5 and 10 per 1000 of the population 1 , thus affecting around 350 000 people. Whilst new anticonvulsants are crucial to improvements in seizure control, the potential gains will not be achieved without parallel improvements in the treatment process at a local level. As a contribution to the examination of the effectiveness of this process, we undertook a retrospective audit of all admissions over 1 year to our District General Hospital. Initially we wished to identify problem areas in the inpatient management of patients with epilepsy and had the longer-term goal of improving patient care or even preventing admission. We had expected to find that problem areas related mainly to 'difficult' epilepsy and that solutions would often include the prescription of new antiepileptic drugs (AEDs) or complex AED regimes. These expectations were not borne out by the results of our audit, which led us to conclude that organizational improvements in service provision might well be cost-effective.
Materials and methods
The hospital is an Associated University Hospital with, at present, 445 beds. It serves an inner urban population of about 200 000 which includes a substantial ethnic minority community, and is the only borough in the country where all general practitioners receive a deprivation allowance based on Jarman scores by ward. The hospital receives about 50 000 casualty attenders per year. Over the time the main audit was undertaken there was on-site CT available around the clock, but EEG and MRI were only available off-site.
The audit involved a retrospective study of inpatient medical notes with a primary discharge ICD-10 diagnosis coded 'epilepsy' (G40) or 'status epilepticus' (G41). Initially, to focus quality standards and define the areas of enquiry, a pilot audit of the notes of 21 admissions in 1995 was undertaken by AS. A proforma was finalized and for the main audit the complete notes of each admission, from the casualty clerking to the hospital discharge form, between 1 April 1996 and 31 March 1997 were scrutinized by PI during July 1997. The audit focused on three main areas: (1) the history recorded on admission; (2) the investigations undertaken to achieve a diagnosis; and (3) the management recorded during admission.
To investigate the frequency with which the admission seizure was thought to be a pseudoseizure, we additionally examined all notes retrievable with a discharge ICD-10 coding 'convulsions not otherwise classified' (R56) or 'dissociative convulsions' (F44.5).
Results
During the chosen period there were 108 admissions of 91 different people with a discharge diagnosis coded 18 (33%) *Two episodes followed a lower respiratory tract infection and one followed hypoglycaemia.
'epilepsy' or 'status epilepticus'. Of these, 55 admissions (51%) of 50 different people were audited. Of the remainder, 27 sets of notes, accounting for 38 admissions (35%), were unavailable and 15 (14%) were incorrectly coded. The data reported below are derived from the audited notes.
Of the admissions, 65% were male and 35% were female. The admissions accounted for a total of 375 days in hospital, 308 as a result of the admission of patients with previously known epilepsy. The average length of stay was 6.81 days (range 1-58).
Of the admissions, 43 (78%) were people with known epilepsy, three (5%) had only had one seizure before, and nine (16%) presented with their first fit. Seven (12%) patients were admitted in status epilepticus but only two were subsequently admitted to the intensive care unit. Of the admissions, 52 (94.5%) were under a physician and three (5.5%) under a surgical or orthopaedic consultant as a result of injury sustained during the fit.
History on admission Table 1 shows how frequently the admission notes recorded factors which might have provoked the admission seizure. In a third of admissions no mention was made of any of these factors. Alcohol withdrawal or excess was the most commonly recorded trigger for admission being cited in 11 (20%) of the cases. Only seven (13%) of the admissions had had fits attributed to poor AED compliance.
Recording of fit frequency was also poor. Of the 43 admissions of patients with known epilepsy, only 15 had an estimate of fit frequency recorded (range: >1 per week to <1 per year; mean: 11 weeks).
In only nine (16%) of the case notes was any mention made of whether the patient was driving or not. In all of these instances the subject was noted not to be driving at the time.
Drug therapy was documented in all 43 admissions of patients with known epilepsy. The anticonvulsant regime was highly variable (see Table 2 ). In 39 of these admissions (71% of all admissions or 91% of patients with known epilepsy) patients were on AEDs at admission. Of these, 25 (58%) were on 
Diagnosis and investigations
The diagnosis of an epileptic seizure was most commonly made by a witnessed account; this was recorded in 35 admissions. There were 30 admissions during the study period ICD-10 coded R56 or F44.5: 16 notes were unavailable, and of the available records, 12 admissions occurred after an epileptic fit, and two as the result of pseudoseizures which in each case had been previously diagnosed.
In 24 (44%) of all admissions investigations were arranged during the admission, or noted to have been undertaken previously: a CT scan in 21 (38%) admissions, an EEG in nine (16%) and MR imaging in two (4%). Documentation of the results of these investigations in patients with known epilepsy was poor (CT in 30%, EEG in 16%, and MRI in 5%). By contrast, of those admitted without a known diagnosis of epilepsy, eight (67%) had CT head scans during their admission; two (17%) had EEGs as an inpatient. Of the patients without a diagnosis of epilepsy who received no inpatient investigations, three received outpatient investigations arranged.
Management and treatment
Admission drug levels were checked in 18 (46%) of the 39 admissions of patients on AEDs. Twelve patients had drug levels within the therapeutic range and six patients were found to have low or undetectable levels. Of the latter group, an appropriate change of drug therapy occurred in two cases. One patient was admitted twice in 1 month and did not have their drug levels checked; subsequently, drug levels were undetectable in an outpatient clinic. Another patient was admitted on carbamazepine and phenytoin but only had levels of the former drug measured. Of the seven patients in whom poor compliance was thought to precipitate the admission, four had their drug levels checked. Three were found to have low or undetectable levels and one was found to have a normal level. In two patients a change of drug therapy was undertaken.
During admission eight patients had their treatment regime changed and four patients were started on an AED. Of the eight changes, four appeared to be inappropriate on review of the notes. These changes were as follows:
Case 1: The patient was admitted on tegretol retard 400 mg bd, lamotrigine 50 mg bd and gabapentin 300 mg tds. Carbamazepine levels were found to be low. Action: add phenytoin 300 mg od.
Case 2:
The patient was admitted on phenytoin 400 mg od, tegretol retard 800 mg mane, 600 mg nocte, and sodium valproate 200 mg tds. Carbamazepine levels were found to be low. Action: increase sodium valproate to 400 mg tds.
Case 3:
The patient was admitted on sodium valproate 1 g mane and 1.5 g nocte, and was found to have low platelets and high MCV. Action: decrease sodium valproate to 1 g mane and 500 mg nocte and add phenytoin 300 mg od.
Case 4:
The patient was admitted on phenytoin 300 mg od. No drug levels were taken. Action: changed to phenytoin 250 mg and sodium valproate 250 mg bd.
Arrangements for neurological contact were made after 62% of admissions, on 10 occasions whilst the patient was in hospital, whilst in 24 referral was made to outpatients. After 15 discharges, four of which were self-discharges, no follow-up arrangements of any sort were made. The remainder were followed in general medical clinics or by the general practitioner.
Discussion
Our audit of 55 admissions of 50 people to an inner city District General Hospital is revealing. In general, particular attention was paid to medical issues relating to establishing the diagnosis of new epilepsy and its cause, and to documenting prescribed treatment prior to admission in patients with known epilepsy. By contrast, less attention was paid to the cause of the admitting seizure in patients with known epilepsy or the effect of lifestyle on the patients' epilepsy, and scant attention was paid to the effect of the epilepsy on the patients' lifestyles.
In patients with new epilepsy, either a witness account and/or the results of, or arrangements for, imaging or EEG were documented for all patients. In those with known epilepsy, however, this documentation was less reliable, despite recommendations that patients with poorly controlled seizures are reinvestigated to confirm the diagnosis 2 . In no patient with known epilepsy was it concluded that the admitting seizure was a pseudoseizure and during the period of the main audit only two admissions were thought to be the result of a pseudoseizure. As, for example, 10-30% of patients attending a specialized epilepsy unit have nonepileptic seizures 3 , our data appear to indicate that there is still a failure to recognize this possibility operationally in acute medical practice.
Documentation of psychosocial issues was poor. Although alcohol was documented as the probable factor provoking the admission seizure in 20% of patients, no record was made of the factors which may have provoked seizures in a third of patients. In the patients with known epilepsy, in only 35% was an estimation of fit frequency recorded, and in under 20% was their driving status documented, despite the fact that this is one of the issues well recalled by people with epilepsy 4 . This suggests that many other social issues were ignored while the patients were in hospital.
Although the AED regime was routinely documented, poor compliance with AED medication was underestimated as a factor precipitating seizures. It was suspected in only seven (13%) of patients, proved in only three of them, and in less than 50% of the patients on AEDs were admission drug levels performed. However, 33% of the drug levels performed were found to be low or undetectable, a figure that correlates closely with the 31% of seizures found to be due to poor compliance by Stanaway et al 5 . There appeared to be a limited understanding of the ways in which AED regimes should be manipulated, but a high referral rate (62% of the admissions) was seen for neurological consultation, a practice which would enable neurological follow-up of the 30-40% of patients in which it is required 1 .
We embarked upon this audit expecting that the majority of admissions would be of patients with difficult epilepsy on multiple and/or new AEDs. The data clearly showed that this was not the case: only three patients were on one of the newer AEDs and nearly 70% of those with known epilepsy were on no drugs or monotherapy, proportions not dissimilar to those found in the community 4 . Noncompliance has been shown to be associated with monotherapy and with a lack of importance being attached to the taking of prescribed medication 6 . This implies that poor compliance may have accounted for even more of the admissions than the 33% with low AED levels, and that further education and understanding may improve seizure control and prevent hospital admission in this group.
Conclusion
This study therefore indicates that the majority of admissions to an urban District General Hospital following a seizure was the result of potentially mutable problems with patients' behaviour, manifest as poor AED compliance or alcohol excess, rather than difficult epilepsy. A change in this behaviour is most likely to result from access to consistent and informed advice, education and support. When this provision has been made available in the primary care setting from nurse specialists in epilepsy, the amount of advice given to patients is increased 7 and patients have expressed a higher level of satisfaction with the service 8 . Similar provision in a hospital setting might well prevent a significant number of admissions following seizures in patients known to have epilepsy: a reduction of 60 days in hospital, resulting from about 12% of admissions with known epilepsy, would pay for a half-time H grade Clinical Nurse Specialist post.
